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Abstract: An experiment was conducted to study the inter-relationships, direct and indirect effects of various yield 
attributing characters towards grain yield per plant, at Rice Research Centre, Rajendranagar. Grain yield per plant 
had significant positive correlation with productivity per day (0.97), panicle weight (0.71), number of filled grains per 
panicle (0.57), panicle length (0.46), number of productive tillers per plant (0.34), days to 50 per cent flowering 
(0.23) and plant height (0.16).Path analysis revealed that productivity/ day (0.91) was the major contributor for grain 
yield followed by, days to 50 per cent flowering (0.19), grain length (0.05), number of productive tillers per plant 
(0.04), panicle weight (0.04) and number of filled grains per panicle (0.04). It can be concluded from the study that, 
the above characters can be used as the selection criteria in any rice yield improvement breeding programmes. 
  
Keywords: Direct effects, Indirect effects, Phenotypic correlation, Selection 
INTRODUCTION  
As rice is the staple food in most parts of India provid-
ing 43 per cent of calorie requirement for more than 70 
per cent of Indian population and there is a need to 
increase production of rice and productivity of land 
under rice cultivation.  India has the largest acreage 
under rice at 44 M. ha (22% of cropped area) with an-
nual production of 106.65 MT in the year 2013-14 as 
per Agricultural Statistics Division, Directorate of 
Economics & Statistics, Department of Agriculture 
and Cooperation. However, crop yield is the end prod-
uct of the interaction of a number of other interrelated 
attributes. A thorough understanding of the interaction 
of characters among themselves had been of great use 
in plant breeding. The efficiency of selection for yield 
mainly depends on the direction and magnitude of as-
sociation between yield and its component characters 
and also among themselves. Character association pro-
vides information on the nature and extent of associa-
tion between pairs of metric traits and helps in selec-
tion for the improvement of the character. Correlation 
gives only the relation between two variables whereas 
path coefficient analysis allows separation of the direct 
effect and their indirect effects through other attributes 
by partitioning the correlations (Wright, 1921). Path 
analysis is that, it permits the partitioning of the corre-
lation coefficient into its components, one component 
being the path coefficient that measures the direct ef-
fect of a predictor variable upon its response variable; 
the second component being the indirect effect(s) of a 
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predictor variable on the response variable through 
another predictor variable (Dewey and Lu, 1959). This 
study made an attempt to identify the genetic variabil-
ity in the parents and the hybrids that are obtained by 
crossing them. Further an attempt was made to identify 
the major contributing characters for grain yield, their 
direct and indirect effects. 
MATERIALS AND METHODS 
This study involved 51 genotypes which includes, 15 
parents (i.e., Rajendra, MTU 1010, IR 64, KNM 118, 
NLR 33358, Satya, Varalu, RNR 15048, RNR 15038, 
Tellahamsa, RNR(RK) 28, RNR(RK) 53, IR 72081A, 
IR 68902A and IR 58025A) and 36 cross combinations 
among these parental lines, was conducted at Rice Re-
search Centre, Rajendranagar during Kharif 2014. The 
experiment for studying character association and their 
direct and indirect effects on grain yield was laid in 
Randomized Block Design (RBD) with three replica-
tions. Twenty eight days old seedlings were trans-
planted in the main field and all the necessary package 
of practices were followed to raise a healthy crop. Ob-
servations were recorded on 16 characters viz., days to 
50 per cent flowering, plant height, panicle length, 
panicle weight, number of productive tillers per plant, 
number of unproductive tillers per plant, flag leaf 
length, flag leaf width, spikelet fertility%, number of 
filled grains per panicle, grain yield per plant, produc-
tivity/day, 1000 grain weight, grain length, grain 
breadth and grain length-breadth ratio and subjected to 
statistical analysis. Statistical analysis and methodol-
ogy used to conduct this study, for the above charac-
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ters as per Singh and Chaudhary (1985) for correlation 
coefficient and Dewey and Lu (1959) for path analysis 
which were standard procedures used till today.  
RESULTS AND DISCUSSION 
Selection with complete knowledge of the magnitude 
and direction of association between, yield and its con-
tributing characters is important in identifying the 
main characters that can be exploited for yield im-
provement through suitable breeding programmes. 
Phenotypic and genotypic correlations between yield 
and yield components viz., days to 50 per cent flower-
ing, plant height, panicle length, panicle weight, num-
ber of productive tillers per plant, number of unpro-
ductive tillers per plant, flag leaf length, flag leaf 
width, spikelet fertility%, number of filled grains per 
panicle, grain yield per plant, productivity/day, 1000 
grain weight, grain length, grain breadth and grain 
length-breadth ratio were estimated. In general, geno-
typic correlations were found to be higher than pheno-
typic correlations, which indicate that though there is 
strong inherent association between characters studies, 
its expression is lessened due to influence of environ-
ment and considering the importance of phenotypic 
correlation it was discussed in the results which were 
presented in Table 1. 
Days to 50 per cent flowering recorded a significant 
positive phenotypic correlation with grain yield per 
plant, plant height, panicle length, number of filled 
grains per panicle, and grain length-breadth ratio while 
negative significant correlation with grain breadth. 
Bhadru et al. (2011) and Patel et al. (2014) also re-
ported significant positive phenotypic correlation of 
days to 50 per cent flowering with grain yield per 
plant. The plant height recorded a significant positive 
phenotypic correlation with, grain yield per plant, days 
to 50 per cent flowering, panicle length, flag leaf 
width, spikelet fertility %, number of filled grains per 
panicle and grain length-breadth ratio. The significant 
positive phenotypic correlation of plant height with, 
grain yield per plant was also reported earlier by 
Bhadru et al. (2011), Eswara Reddy et al. (2013) and 
Patel et al. (2014). While negative and significant cor-
relation of plant height was observed with number of 
unproductive tillers/ plant, flag leaf length and grain 
breadth where as significant positive correlation with 
flag leaf length was reported by Bhadru et al. (2011). 
Panicle length recorded a significant positive pheno-
typic correlation with, grain yield per plant, days to 50 
per cent flowering, plant height, panicle weight, num-
ber of filled grains per panicle, productivity/ day and 
grain length-breadth ratio. Significant positive pheno-
typic correlation of panicle length with, grain yield per 
plant was also reported by Bhadru et al. (2011) and 
Patel et al. (2014). Panicle weight recorded a signifi-
cant positive phenotypic correlation with, grain yield 
per plant, panicle length, number of filled grains per 
panicle, productivity/ day, as reported earlier by 
Bhadru et al. (2011) while negative significant for 
number of productive tillers/ plant and grain breadth. 
Number of productive tillers per plant exhibited sig-
nificant positive phenotypic correlation with grain 
yield per plant and productivity/ day while significant 
negative correlation with panicle weight, unproductive 
tillers/ plant and number of filled grains per panicle 
but, in contrast positive significant correlation of num-
ber of productive tillers with number of filled grains 
per panicle was reported by Seyoum et al. (2012) and 
Patel et al. (2014). Sabesan et al. (2009), Patel et al. 
(2014) and Moosavi et al. (2015) also reported desir-
ability of significant positive phenotypic correlation of 
number of productive tillers per plant, with grain yield 
per plant. Number of unproductive tillers per plant 
exhibited significant negative phenotypic correlation 
with grain yield per plant, plant height, number of pro-
ductive tillers/ plant and productivity/ day whereas 
contrary to above, significant positive correlation with 
number of productive tillers/ plant was reported by 
Bhadru et al. (2011). Flag leaf length showed signifi-
cant negative correlation with plant height and spikelet 
fertility % where as it was reported that plant height 
showed significant positive correlation by Bhadru et 
al. (2011) and Eswara Reddy et al. (2013). Flag leaf 
width showed significant negative correlation with 
spikelet fertility % and 1000 grain weight where as it 
was reported significant positive correlation with 1000 
grain weight by Bhadru et al. (2011) and Eswara 
Reddy et al. (2013).   
Spikelet fertility % showed significant negative corre-
lation with grain yield per plant, flag leaf length, flag 
leaf width and significant positive correlation with 
plant height. Number of filled grains per panicle exhib-
ited a significant positive phenotypic correlation with 
grain yield per plant, days to 50 per cent flowering, 
plant height, panicle length, panicle weight, productiv-
ity/ day, grain breadth and grain length-breadth ratio. 
Bhadru et al. (2011), Seyoum et al. (2012) and Patel et 
al. (2014) also reported the desirability of significant 
negative correlation of Spikelet fertility % with grain 
yield per plant. It has significant negative correlation 
with number of productive tillers/ plant and grain 
length whereas significant positive correlation with 
number of productive tillers/ plant was reported by 
Seyoum et al. (2012) and Patel et al. (2014). Produc-
tivity per day exhibited a significant positive pheno-
typic correlation with, grain yield per plant, panicle 
length, panicle weight, number of productive tillers/
plant and number of filled grains per panicle whereas 
significant negative correlation with number of unpro-
ductive tillers/plant. Bhadru et al. (2011) also reported 
significant positive phenotypic correlation of produc-
tivity per day with, grain yield per plant.1000 grain 
weight has positive significant correlation with grain 
length and grain breadth as reported by Patel et al. 
(2014) whereas significant negative correlation with 
flag leaf width and grain length-breadth ratio and simi-
lar results pertaining to flag leaf width was reported by 
Bhadru et al. (2011). Grain length showed significant 
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positive correlation with 1000 grain weight and grain 
length-breadth ratio as reported by Patel et al. (2014) 
whereas significant negative correlation with number 
of filled grains per panicle. Grain breadth showed sig-
nificant positive correlation with number of filled 
grains per panicle and 1000 grain weight as reported 
by Sabesan et al. (2009) and Patel et al. (2014) for 
1000 grain weight whereas for number of filled grains 
per panicle significant negative correlation was re-
ported by Sabesan et al. (2009). Grain breadth showed, 
significant negative correlation with days to 50 per 
cent flowering, plant height, panicle weight  and grain 
length-breadth ratio  where significant negative corre-
lation of grain breadth pertaining to grain length-
breadth ratio was reported by Patel et al. (2014). Grain 
length-breadth ratio showed significant positive corre-
lation with days to 50 per cent flowering, plant height, 
panicle length, number of filled grains per panicle and 
grain length and significant negative correlation with 
1000 grain weight and grain breadth where significant 
positive correlation of grain length-breadth ratio with 
plant height, panicle length and grain length was also 
reported by Patel et al. (2014).  
As simple correlation does not provide the true contri-
bution of the characters towards the yield, these geno-
typic correlations were partitioned into direct and indi-
rect effects through path coefficient analysis. It allows 
separating the direct effect and their indirect effects 
through other attributes by partitioning the correlations 
(Wright, 1921) for better interpretation of cause and 
effect relationship. The estimates of path coefficient 
analysis are provided for yield and yield component 
characters in Table 2. Among all the characters pro-
ductivity/ day was the major contributor for grain yield 
followed by, days to 50 per cent flowering, grain 
length, number of productive tillers per plant, panicle 
weight, number of filled grains per panicle, 1000 grain 
weight, flag leaf width, flag leaf length, number of 
unproductive tillers per plant. These characters showed 
direct positive effects for grain yield per plant. On 
other hand characters that had negative direct effect 
include plant height, panicle length, spikelet fertility 
percent, grain breadth and grain length-breadth ratio. 
Days to 50 per cent flowering, had positive indirect 
effect with grain yield through, panicle weight, number 
of productive tillers per plant, flag leaf width, number 
of filled grains per panicle, productivity/ day, grain 
length  and grain breadth. Plant height had positive 
indirect effect with grain yield through days to 50 per 
cent flowering, panicle weight, number of productive 
tillers/ plant, flag leaf width, number of filled grains 
per panicle, productivity/ day and grain breadth. Pani-
cle length had positive indirect effect with grain yield 
through days to 50 per cent flowering, panicle weight, 
number of productive tillers per plant, number of filled 
grain per panicle, productivity/ day, 1000 grain weight, 
grain length and grain breadth. Panicle weight had 
positive indirect effect with grain yield through, days 
to 50 per cent flowering, number of unproductive till-
ers/ plant, flag leaf length, number of filled grain per 
panicle, productivity/ day and grain breadth. Number 
of productive tillers per plant had positive indirect ef-
fect with grain yield through, days to 50 per cent flow-
ering, flag leaf width, spikelet fertility %, productivity/ 
day and grain length-breadth ratio. Flag leaf length had 
positive indirect effect with grain yield through, plant 
height, panicle length, panicle weight, number of un-
productive tillers/ plant, flag leaf width, spikelet fertil-
ity %, productivity/ day, 1000 grain weight, grain 
length and grain length-breadth ratio. Number of filled 
grains per panicle had positive indirect effect with 
grain yield through, days to 50 per cent flowering, 
panicle weight, number of unproductive tillers per 
plant, flag leaf width, productivity/ day and grain 
breadth. Productivity per day positive indirect effect 
with grain yield through, days to 50 per cent flowering, 
panicle weight, number of productive tillers per plant, 
flag leaf length, spikelet fertility %, number of filled 
grains per panicle, 1000 grain weight and grain 
breadth. Grain length-breadth ratio had positive indi-
rect effect with grain yield through days to 50 per cent 
flowering, panicle weight, flag leaf width, number of 
filled grains per panicle, productivity/ day, grain length  
and grain breadth. Bhadru et al. (2011) reported the 
positive direct effects of productivity/ day, days to 50 
per cent flowering, grain length, number of productive 
tillers per plant, panicle weight, number of filled grains 
per panicle, 1000 grain weight, flag leaf length, num-
ber of unproductive tillers per plant, plant height, pani-
cle length, grain breadth and grain length-breadth ratio 
and negative direct effects of flag leaf width and 
spikelet fertility percent, on grain yield per plant. 
Earlier Panwar and Mashiat Ali (2007) also reported 
negative indirect effect of 1000 grain weight through 
panicle length on grain yield where as Yugandhar 
Reddy et al. (2008) and Eswara Reddy et al. (2013) 
reported positive indirect effect of 1000 grain weight 
through panicle length on grain yield. Ekka et al. 
(2011) reported negative indirect effect of grain length 
through number of filled grains on rice grain yield and  
Patel et al. (2014) also reported negative indirect effect 
of grain breadth through grain length on the rice grain 
yield. In present study, number of unproductive tillers 
per plant had negative indirect effects with grain yield 
through days to fifty percent flowering, number of 
productive tillers per plant, spikelet fertility %, produc-
tivity/ day and grain breadth. Flag leaf width had nega-
tive indirect effect with grain yield through, plant 
height, panicle weight, productivity/ day, 1000 grain 
weight and grain length-breadth ratio. Spikelet fertility 
% had negative indirect effect with grain yield 
through, plant height, panicle length, number of pro-
ductive tillers/ plant, flag leaf length, flag leaf width, 
productivity/ day, 1000 grain weight, grain length and 
grain length-breadth ratio. 1000 grain weight had nega-
tive indirect effect with grain yield through, days to 50 
per cent flowering, panicle length, panicle weight, 
number of productive tillers per plant, flag leaf width, 
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number of filled grains per panicle and grain breadth. 
Grain length had negative indirect effect with grain 
yield through, panicle length, panicle weight, number 
of productive tillers per plant, number of filled grains 
per panicle, grain length-breadth ratio. Grain breadth 
had negative indirect effect with grain yield through, 
days to 50 per cent flowering, panicle weight, flag 
leaf width, number of filled grains per panicle, pro-
ductivity/ day and grain length.  
Conclusion 
The study of phenotypic correlation studies showed 
that selection of plants with greater panicle length, 
more panicle weight, more number of filled grains 
per panicle, more number of productive tillers per 
plant, high productivity per day, more plant height 
and more days to 50 per cent flowering would result 
in improvement of yield. Path analysis revealed that 
number of productivity/ day, days to 50 per cent 
flowering, grain length, number of productive tillers 
per plant, panicle weight, number of filled grains per 
panicle, 1000 grain weight, flag leaf width, flag leaf 
length, number of unproductive tillers per plant are 
the most important characters which could be used as 
selection criteria for effective improvement of grain 
yield. Therefore, it is suggested that preference 
should be given to these characters in the selection 
programmes, to isolate superior lines with genetic 
potentiality for higher yield in rice genotypes.  
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